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Fighting Fire with Fire? How (Not) to Neutralize
an Insurgency
MICHAEL G. FINDLEY AND JOSEPH K. YOUNG

From as early as the Roman Empire to the present day, governments have
grappled with how best to respond to political violence from organized
insurgent groups. In response to insurgent groups, some governments have
emphasized a direct military response or what is often called ‘attrition’. Other
states have stressed a softer, political strategy or what is often called the
‘hearts and minds’ approach. Either approach places the population at the
center of a struggle between the government and violent dissidents. Despite
numerous works emphasizing either ‘attrition’ or ‘hearts and minds’, few
theoretical studies have attempted to compare their relative success. Using an
agent-based computational model, we examine which approach is more
successful at quelling insurgencies and find that a hearts and minds approach
is superior to an attrition strategy. We illustrate the model with insights from
the Iraqi insurgency and, more generally, the model has implications for other
insurgencies, such as in Chechnya.
In the fall of 2003 US secretary of Defense Donald Rumsfeld distributed a memo
that asked aides whether the US government had some metric for evaluating the
global war on terror.1 He famously enquired whether, ‘we are capturing, killing or
deterring and dissuading more terrorists every day than the madrassas and the
radical clerics are recruiting, training and deploying against us’.2 Rumsfeld
expressed two classic concerns of any state facing an insurgency. How do states
measure success against an insurgency? What is the most effective way of
combating guerrilla warfare, the weapon of choice of most insurgents?
Explanations for the efficacy of counterinsurgency rely on either a ‘war of
attrition’ or ‘hearts and minds’ explanation. Attrition approaches focus on raising
the costs associated with supporting an insurgency whereas hearts and minds
concentrate on providing benefits for supporting the authorities. In Vietnam, for
example, the attrition approach was used in an attempt to raise the costs associated
with supporting the insurgents. Ultimately, attrition was largely unsuccessful at
deterring support for the insurgents. In contrast, attrition approaches have been
successful in pacification of guerrilla movements such as the US response to Native
Americans and the Peruvian episode with the Shining Path. The hearts and minds
approach, or an emphasis on providing benefits rather than imposing costs, was
successful in the British counterinsurgency campaign during the Malayan
Emergency, but was less successful in stabilizing Burma before and after World
Civil Wars, Vol.9, No.4 (December 2007), pp.378– 401
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War II. Despite significant and important work addressing the success and failure
of counterinsurgency and insurgency, much of the evidence used to support one
approach over another is based on non-random case selection, anecdotal evidence,
and ad hoc assertions about when one approach will be more effective than another.
In this paper, we analyze which counterinsurgent approach – ‘hearts and minds’
or attrition – is more effective at reducing the strength of an insurgency, by formally
modeling the interaction of insurgents, counterinsurgents, and the population. We
pay particular attention to insurgent and counterinsurgent use of these strategies
towards the population. In contrast to other formal work in this area, we explicitly
model the insurgents and counterinsurgents in addition to members of the
population.3 We simulate (computationally) a model consisting of three categories
of actors: insurgents, counterinsurgents, and the population. In the simulations, we
carefully vary characteristics of these individuals to explore the resulting dynamics
of their behavior.
Key among the characteristics, we focus on the distribution of commitment to the
insurgency among the members of the population. We contend that varying degrees
of commitment arise in the population based on different cultural, religious, or
ideological backgrounds and experiences. Commitment, and how it is distributed,
within a society helps explain why some insurgencies succeed while others fail.
In short, this commitment is not just a binary indicator of which side an individual
supports, but rather a continuous measure – heterogeneous across individuals – that
differentiates intensity of support for an insurgency. Because previous theoretical
and case work have not adequately controlled for commitment levels, this model
provides useful insights into the relative strengths and weaknesses of counterinsurgent and insurgent strategies.
The model contains many of the important characteristics of the actual dynamics
of insurgent and counterinsurgent interactions and is intended to complement, not
displace, existing approaches. The results of the model indicate that a hearts and
minds approach is more effective at quelling insurgencies than an attrition strategy.
The hearts and minds strategy consistently outperforms the attrition approach, but
the level of its impact depends on the population’s commitment to the insurgency.
Comparing across different results, the hearts and minds approach yields
surprisingly robust, yet somewhat counterintuitive, findings. The model generates
implications both for scholarly work and policy decisions, which we discuss in the
paper. Most importantly, this research applies to insurgencies or guerrilla wars,
which many observers consider the most prevalent type of conflict in the post-Cold
War era.4 As situations from Iraq to Chechnya persist, or where conditions are ripe
for the use of insurgency, the need to understand how best to respond becomes
increasingly salient.
We begin by defining insurgency and discussing why previous attempts to
account for the success of counterinsurgent strategies have led to inconsistent
outcomes. Next, we use an agent-based model of the interaction among the
population, insurgents, and counterinsurgents to determine which approach to
combating insurgency is more effective. After discussing the results, we probe the
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applicability of the model to the current insurgency in Iraq. In the final section, we
investigate policy implications from the model, discuss other cases of insurgency,
and suggest extensions to the model.
INSURGENCY AND C OUNTERINSURGENCY

In discussions of insurgency, the terms insurgency, rebellion, guerrilla warfare, and
terrorism are often used interchangeably. To be clear in an argument about the
nature of insurgency, the distinctions among these terms must be elucidated.
Insurgency is protracted political-military conflict over control of the state or some
portion thereof using irregular military forces. This definition has several important
aspects.5 Insurgents pursue both military and political means to achieve their goal of
replacing the sovereign authority.6 Guerrilla warfare, or what is commonly referred
to as ‘small war’ tactics, is one means to achieving this end.7 What differentiates
insurgents from terrorists is that the latter have different goals.8 Terrorism can thus
be a tactic of an insurgent group. It also can be a tactic of a non-insurgent group who
intends only to affect policy or reach a particular target audience rather than seek
regime change. Most insurgents practice some form of terrorism, however, terrorists
need not be insurgents.
For the purposes of this study, insurgency and counterinsurgency are used to
describe the individuals involved in each side.9 If rebellion is the act or process,
insurgents are those taking part in the process. The same logic holds for authority.
Individuals representing authority who combat insurgents are the counterinsurgents.
Therefore, rebellion and authority may be used when citing the event, process, or
act, but individuals or agents will be referred to as insurgents or counterinsurgents.10
Although common usage of the terms terrorists, insurgents, guerrilla warfare, and
rebellion are synonymous, it is important to distinguish among the terms in
developing a model of insurgency. For this model, the term insurgent refers to an
individual involved in making rebellious claims against the state who might use
guerrilla tactics or terrorism. A counterinsurgent is an individual agent of the state
attempting to battle the insurgent and thus retain control of the population.
Beyond being an audience, insurgents need the population for two main reasons.
First, insurgents need supplies and safe havens. Second, the population provides
recruits for the struggle. Policymakers are concerned with breaking these support
links and leaving the insurgents without their basis for operations.
Insurgencies receive support internally from the population as well as externally
from donor states, diaspora and other sources. Models of insurgency often only
assume that a government faces a threat to internal security from within its borders.
Modern insurgency, however, has both an internal and transnational character.11
Since at least the Cold War, the United States understood that the flow of weapons,
people, and money can come from external sources to an internal cadre or
organization supported by a local ‘infrastructure’.12 Although both external and
internal support are present for most viable insurgencies, the internal support or
‘infrastructure’, could be the critical component explaining the rise or fall of the
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insurgency.13 We acknowledge the role that external support and transnational
factors play in insurgency, but focus on internal dynamics. In the modeling section
of the paper, we discuss this choice and how external forces might be modeled in
future studies. In the next section, we identify contending explanations for pacifying
an insurgency and discuss the support for, and critiques of, each of these approaches.
C OM P A R I N G TH E S T R A T E G IE S

The two approaches that scholars and practitioners have generally used to explain
effective insurgency and counterinsurgency are the ‘hearts and minds’ and the ‘war
of attrition’ approaches. Clearly, these two strategies are not mutually exclusive.
Counterinsurgent operations typically comprise elements of both hearts and minds
and attrition strategies. Yet, frequently one approach is used more than the other,
such as the attrition strategy in Vietnam.14 In what follows, we separate the two
approaches to understand their core logics, but then develop a model in which actors
pursue both strategies to differing extents.
Hearts and Minds
According to the ‘hearts and minds’ perspective, modernization and social
disruption in the developing world cause a shock to the social system of the
population. Deprivation and inequality are principle sources of discontent for the
population that provide fertility for insurgency. Therefore, people need basic
economic improvements, security, and freedom from previous abuses.15 The core of
this theory is that winning a war against insurgency requires shifting popular
attitudes, sympathies, and support away from the insurgents and towards the
government. The primary concern is then providing benefits to the population.
Early works, such as the US Marine Corps’ Small Wars Manual emphasize
kindness and sympathy towards the population rather than force. Recent analyses
build on these previous works and apply them to modern cases.16 Some argue for
subsidizing the peasants rather than punishing them.17 These improvements must
improve the overall perception of the government or authority.18 In this framework,
the ‘strategic center of gravity’ is the support of the people.19 Since modernity is the
cause of disruption, pulling the center of gravity closer to the government requires
provision of security and modern benefits such as political rights and reduced
government corruption.20 In sum, hearts and minds places more emphasis on political
methods for defeating insurgency rather than military means.
Critics of this approach claim that where insurgency has destabilized public
space and led to a breakdown of state security like in South Vietnam, however,
building schools, bridges, and ditches likely cannot compensate. Leites and Wolf
claim that economic improvements may affect the utility calculations of the
population, but an income effect may outweigh and offset the effects of the change
in expected utility.21 That is, economic improvements may lead to extra income for
the population which they can use to ‘buy’ security from the insurgents. Insurgents
can also ‘tax’ these improvements, steal them, or destroy them leading to greater
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opportunities for control.22 In the French military theorist David Galula’s
framework, the aid sent to ‘pink’ areas (contested areas) or ‘red’ areas (insurgent
held areas) may succumb to the process Leites and Wolf describe.23 Without some
measure of security in a society, the population will remain uncommitted to the legal
authorities. In short, these benefits are not enough to ensure support for the
authorities.
Attrition
Whereas adherents of a hearts and minds approach focus on ameliorating political
concerns and providing economic benefits to the population, proponents of an
attrition approach argue for imposing costs as a deterrent to supporting insurgents.24
This approach has been used in a variety of settings and across time from Vietnam to
Algeria to El Salvador. This approach privileges a strong military and a focus on
punishing the population for supporting insurgents.
To pursue an attrition strategy, governments need to maintain strong militaries to
ensure security for their population. The problem is that the police or military in
weak states, which are usually the targets of insurgency,25 are often mercenaries
rather than professional soldiers: they are undisciplined and poorly trained. To
attempt to end insurgency, the authorities use this military. Governments in weak
states often have little choice but to pursue repression strategies.26 Abuses, crimes by
the military and police, and intrusive searches may contribute, however, to the
population’s fears and lead to the unintended consequence that the population leans
towards the insurgency for security.
The war of attrition argument is consistent with Kriger’s contention that
populations have different motives than ideological commitment in explaining their
participation and support for insurgents.27 This approach is premised on the belief
that populations will respond to behavioral methods. That is, they will support or
reject the rebels based upon the costs associated with either decision. Leites and
Wolf applied this logic to the Vietnam insurgency, and outlined a strategy for
implementing a war of attrition.28 They viewed the population as strictly rational
actors in an Eastonian system of inputs and outputs.29
Because this approach assumes that the imposition of costs primarily explains
the behavior of the population, economic development and inequality are not central
concerns. Rather the perception of which side is winning is paramount. The
peasant’s concern, then, is to avoid heavy losses that would occur by supporting the
potential loser. Because potential success alters expected utility calculations,
members of the population will tend to support the side they believe has the greatest
likelihood of victory. The side that is perceived to dominate the means of coercive
control will garner the greatest support from the population. Implementation of the
approach in Vietnam led to massive punishment of North Vietnam through an
extensive bombing campaign in an attempt to increase the costs of resistance. In
addition, the repression of civilian populations in the south of the country was an
attempt to separate the guerrillas from the population and reduce the supply chains
of the insurgents.30 Although this approach failed in Vietnam, overwhelming force
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and wars of attrition have been cited as successful in other cases such as the
Argentine ‘Dirty War’ from 1976 to 1977.31 In addition, insurgency in the United
States by native populations was neutralized with this tactic.32
In sum, an attrition approach posits that members of the population are
responsive to increases in cost. According to adherents of this perspective, raising
the costs for supporting insurgents is the best way to reduce support for insurgencies.
The proponents of an attrition perspective argue that a hearts and minds approach
will be unsuccessful because of the inattention to cost structures.
Counterinsurgents, the Population, and the Insurgents
To model the relationship among counterinsurgents, the population, and insurgents,
it is necessary to specify how they interrelate. Mao Tse-tung articulated the
relationship between the populace and insurgents likening the former to water and
the latter to the fish that inhabit it.33 As insurgents often employ guerrilla tactics,
such as avoiding direct confrontation with the counterinsurgents, using hit-and-run
violence, and utilizing small irregular groups, they are difficult to discern from the
general civilian population. Guerrillas frequently strike quickly and then melt into
the background. Counterinsurgents understand this relationship and are broadly
faced with two options: increase the costs of being or supporting an insurgent, or
targeting the ‘hearts and minds’ of the population.34
The relationship between insurgents and the population can be depicted as the
insurgents being a subset of the population. In addition, potential insurgents come
from the set of civilians. These potential insurgents might originate in the domestic
population or from abroad through various ties such as ethnicity. Counterinsurgents
target both insurgents and potential insurgents.35 In present day Iraq, for example,
this distinction is often blurred. A US Army staff sergeant involved in the operations
stated this rule plainly, ‘we have to treat [all people] as insurgents, unless they prove
otherwise, you don’t know who to trust’.36 The critical question is whether targeting
the insurgents in a war of attrition creates more insurgents than it destroys. When
counterinsurgents engage insurgents, they generally have military superiority. In
other words, when counterinsurgents meet insurgents they invariably reduce the
overall supply of current insurgents. The unintended consequence of this interaction
is a possible increase in the mobilization of potential insurgents into actual
insurgents. If the counter insurgents target the insurgents in a sea of civilians, it is
very likely that some civilians will be terrorized or become ‘collateral damage’.
Excessive violence by police and the military has been recognized as an important
factor leading to increased support for insurgencies in many cases including El
Salvador in the late 1970s and early 1980s, the Tamil Tigers of Sri Lanka in the
1980s as well as Bangladesh in 1971.37
We argue that how members of the population respond to costs or benefits
depends upon their commitment to the insurgency. Factors that likely account for
different levels of commitment include religion, culture, previous bad experiences
with the government, or ideological consistency with the insurgents. We conceive of
commitment, based on these factors, as the degree to which a civilian supports the
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insurgency or government. Commitment affects how civilians respond to costs or
benefits supplied by the government and insurgents. It can be conceived of along a
single dimension with the poles indicating complete support for either the
government or insurgents. Locations in between the poles indicate an individual
who leans either towards the insurgents or government.38 A civilian’s degree of
commitment, which can be represented by their location on this line, can be altered
by receiving benefits or suffering costs. The insurgents and counterinsurgents are
located at the poles and are generally unaffected by the actions of others while
struggling to bring groups closer to their position.
Traditionally, in the initial phases of insurgency, an urban elite is needed to
mobilize the population.39 In the Internet age, physical contact might be less
important. Even in this networked age of warfare, however, a ‘cyber-elite’ is
necessary as a hub for establishing resistance to the state. In the context of Iraq, these
cyber-elites came from the ex-Baathist military and Jihadis from abroad and quickly
spread their message to other groups who opposed the creation of a US-backed state.
Early on, the network of insurgents is highly centralized and will fail without this
hub (the urban/cyber elite). Once a viable insurgency is established, however, the
structure can resemble a diffuse decentralized network. At this point, one could say
that the network is a ‘pure’ network in which the failure of any one node is not that
important.40 That is, there are numerous hubs such that the failure of one does not
necessarily jeopardize the others. To establish a vibrant, decentralized insurgent
network, and then maintain that network, insurgents need to attract and retain the
population’s support.
Population members’ decisions to cross the threshold to become a member of the
insurgency are likely affected by two important factors. First, contact with insurgents
is a necessary condition as the population needs an alternative ‘frame’ to the
incumbent authority.41 Second, the indiscriminate killing of civilians leads potential
insurgents to cross the threshold into active support.42
Aside from the above logic detailing how commitment shifts occur, context can
also matter. Kalyvas explores the logic of massacres in Algeria and finds that
contested areas are often the sites of massacres by the insurgents as well as the
counterinsurgents.43 In rebel-held areas and government strongholds, massacres and
indiscriminate violence are less likely in places where an area faces an uncertain
outcome. The reason for this escalation of violence in contested areas is the desire by
both insurgents and the government to deter defection. Both sides attempt to make
defection by a member of the population to the other side a costly action. Insurgent
control of an area as well as government authority is often maintained through a
mixture of costs and benefits.
Returning to Rumsfeld’s question, attrition and hearts and minds offer competing
visions for how to reduce the number of insurgents. Examples and anecdotal evidence
– much of it very insightful – have been marshaled on both sides to show the
superiority of each strategy. Yet, we are often left without a structured means of
comparing the two. Based on the available theoretical arguments, the unintended
consequence of the indiscriminate killing of civilians changes the commitment level

Downloaded By: [Findley, Michael G.] At: 19:08 26 November 2007

HOW (NOT) TO NEUTRALIZE AN INSURGENCY

385

of insurgents and pushes others into becoming active insurgents. Because the
government imposes unacceptable costs on some members of the population, the
insurgency becomes the more viable option. Providing benefits to a population may
be the best response for counterinsurgents as it avoids this ‘insurgent creation’
mechanism. Yet, as noted previously, providing benefits also runs the risk of
indirectly supporting the insurgency.
Furthermore, where commitment to insurgency is high, neither strategy may be
particularly successful. Based on our discussion of commitment as well as other
theories and evidence from the literature, we identify the following propositions that
we then explore through simulation and an application of the model to the Iraqi
insurgency.
H E A R T S A N D M I N DS PR O P O S IT IO N :

Proposition 1: When counterinsurgents pursue a strategy that is based on
increasing benefits, the number of insurgents will decrease.
ATTRITION P ROP OS I TION:

Proposition 2: When counterinsurgents pursue a strategy that is based on
increasing costs, the number of insurgents will decrease.
C OM M IT M E N T P R O P OS I T I ON S :

Proposition 3a: When a population’s commitment to an insurgency is high and
counterinsurgents pursue a strategy that is based on increasing costs, the number
of insurgents will increase.
Proposition 3b: When a population’s commitment to an insurgency is high and
counterinsurgents pursue a strategy that is based on increasing benefits, the
number of insurgents will increase.
Proposition 3c: When a population’s commitment to an insurgency is high and
counterinsurgents pursue a strategy that is based on increasing benefits, the
number of insurgents will increase, but at a lower rate than based on a costs
strategy.
In the next section, we use an agent-based computational model of insurgency and
counterinsurgency to distinguish which approach is more successful. Adjusting the
strategy of the counterinsurgents and insurgents, and the commitment level of the
population allows us to explore the above propositions to evaluate the relative
success of counterinsurgent strategies. In the final sections, we apply the model to
the Iraqi insurgency and then discuss theoretical and policy implications and
possible extensions to the model.
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AN AGENT-BASED AP PROACH

Empirical analysis provides a useful means to understand the relative merits of
hearts and minds versus attrition approaches. Case studies, in particular, have
generated many important insights. Yet given that they do not typically compare
across numerous cases, understanding the strengths and weaknesses of the hearts
and minds versus the attrition approaches in a variety of settings is difficult.
Moreover, obtaining valid and reliable information about interaction at the
individual level, or even observing the ‘commitment’ of a population, is
complicated. Given this, we construct a stylized agent-based computational model
to explore the dynamics of insurgency in various settings. Modeling civil and ethnic
violence using agent-based models is not unprecedented in studies of political
mobilization and violence that seek to analyze behavior at the individual level and in
insurgency generally.44 This agent-based model is not intended to substitute for
empirical approaches, but rather to offer a complementary perspective.
The goal of the model is to simulate the consequences that follow from a
reasonable set of assumptions about insurgency and counterinsurgency. More
precisely, the model explores how a population’s level of commitment and the
strategies employed by counterinsurgents and insurgents affect the strength of an
insurgency. The costs of maintaining the insurgency and the benefits it provides
contribute to agents’ levels of commitment, and changes in commitment then affect
the overall strength of the insurgency.
We evaluate the expectations of the model by carrying out computational
‘experiments’. A baseline model begins with low levels of commitment among the
population. Then, to explore propositions 1– 3, we progressively increase the
aggregate distribution of commitment and the use of costs or benefits strategies.45
The environment for the agent based model is an interactive simulation that takes
place on a ‘grid’ or ‘lattice’ whereon agents move spatially and interact with other
agents. Interaction among the agents is the model’s central dynamic. More
specifically, the model explicitly captures how counterinsurgents and insurgents
interact with each other and with the population as they attempt to weaken or
strengthen (respectively) the insurgency. Yet the model also captures a spatial
dimension representing geographic clustering of agents.
Any model is a simplification of reality; this one is not unique. Certain
complications, such as heterogeneity among insurgent groups (i.e., multiple
insurgent groups) and the effect of third party audiences known to be associated with
the relative rise or decline in numbers of insurgents, are captured only indirectly in
this model. This is not to say that such factors are unimportant. As discussed above,
recent research has shown that the transnational dimension of insurgency is an
important factor in explaining the success or failure of insurgency. This model’s
focus, however, is directed towards understanding the role of a population’s
commitment. Extensions of the model could usefully address some of these factors
more explicitly and, in the conclusion, we discuss possible results if one were to
incorporate factors such as foreign involvement.
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The Agents46
Three types of actors are represented in the model: insurgents, i l , counterinsurgents,
i k , and civilians (or the population), i p . Galula keenly observes that ‘In any
situation, whatever the cause, there will be an active minority for the cause, a neutral
majority, and an active minority against the cause.’47
Insurgents, i l , represent the smallest set of agents in the simulation.48 The reason
for this is simple: even when regime change may be a public good the majority of
the population wants, insurgency is generally carried out by a small portion of the
population. According to Lichbach, the population of a state consists of two types of
people who make up possible insurgents.49 First, there is a majority of the population
with grievances who remains quiescent. Lichbach estimates this to be around
95 per cent of the total aggrieved. Next, there are individuals who act collectively
against the authorities. This group is estimated at about 5 per cent of the aggrieved
population, which is not meant as an absolute measure of participation. The point of
the 5 per cent rule is that a minority organizes against the regime and this is a small
part of a larger group that has legitimate complaints against the status quo.50
Maintaining an insurgency requires a small group willing to bear the costs of the
public good, or what Olson called a ‘privileged’ group.51 This group must also be
able to deny the greater public good of security from the population and provide an
alternative set of authority to the government in power. As their ability to provide
selective incentives to participants of the movements increase, so will their ability to
attract new members.52 Arguably the vast majority of a population during insurgency
remains neutral.53
The population or civilians, i p , make up the largest set of agents. As previously
argued, this is consistent with both theory and evidence.54 The population is
generally disposed to neutrality. Their main goal is to remain in the middle and
support whichever side looks to be the next sovereign authority. Because the current
government already has the means of coercive control, the burden of conversion
falls more heavily on insurgents than counterinsurgents. Conversion to insurgency is
analogous to being under insurgent control.
Counterinsurgents, i k , are agents of the regime who attempt to quell the
insurgency by neutralizing insurgents and keeping the population from converting to
TABLE 1
SUMMARY OF NOTATION

Symbol

Meaning

p
l
k
x
f
R
u
B; C

Population
Insurgents
Counterinsurgents
Agent Commitment
Vision
Responsiveness
Threshold for Switching Groups
Benefits/Costs
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the insurgency. The number of counterinsurgents exceeds the number of insurgents,
but is far less than the size of the population. Furthermore, the number of
counterinsurgents is far more stable than the number of insurgents, because they do
not easily melt in and out of the population. In this model, then, the approximate
breakdown is 5 per cent insurgents, 85 per cent population, and 10 per cent
insurgents with the first two allowed to change in number.
Agents are heterogeneous in their level of commitment to the insurgency,
xi [ ½0; 1, such that insurgent commitment, x li [ U½0:8; 1, counterinsurgent
commitment x ki [ U½0; 0:2, and the population’s commitment x pi [ N½0; 1.55
This setup ensures that, ex ante, all insurgents are highly committed (with levels
between 0.8 and, the maximum, 1.0), counterinsurgents are not committed56 (levels
between 0, the minimum, and 0.2), and members of the population vary widely
(i.e., between 0 and 1) with the vast majority around the mean of 0.5.57 This
framework also comports with the theoretical expectations outlined previously.
Importantly, by giving each agent its own level of commitment, it can then update
that commitment level with each interaction.
This is important because we have argued that interactions among the agents
affect levels of commitment over time; commitment is not just an initial condition
that then remains constant. Commitment is also not an aggregate group parameter
invariant across individuals, but rather is heterogeneously distributed in the
population. Finally, based on this setup, agents can switch groups based on the
provision of benefits, or imposition of costs, as well as the individual level of
commitment, which updates over time.
Interaction
Individual agents occupy cells on a grid of defined size and move randomly about it.
That is, agents move randomly in their von Neumann neighborhood, which is
comprised of the four cells immediately above, left, right, and down from the cell in
question. Insurgents and counterinsurgents are endowed with vision, denoted by fli
and fki respectively that are not equal. Whereas insurgents are at least somewhat
familiar with the terrain and the local population, counterinsurgents typically are
not. Insurgents are better aware of who the members of the population are, as
insurgents are often drawn from the population in which they currently interact.
Because insurgents know the local terrain and population, in the model they see two
cells out in their neighborhood whereas counterinsurgents only see one cell in any
direction.58 When insurgents ‘see’ other agents, they cease to move randomly and
either target or pursue members of the population in order to influence them, or flee
from counterinsurgents to avoid being targeted.
When counterinsurgents interact with insurgents, the insurgents are either
neutralized or, with a very small probability ( p , 0.001), they die. When an
insurgent is neutralized, it becomes a member of the population and is assigned a
new level of commitment.59 As such, counterinsurgents always attempt interaction
with insurgents, but insurgents flee whenever possible. Because the counterinsurgency is typically more stable than the insurgency, often with a formal military
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and bureaucratic structure, counterinsurgents do not switch type. In the current Iraqi
conflict, for example, the US influence is relatively stable over time and any changes
are due more to US decision-making rather than insurgent effectiveness.
If located adjacent to members of the population, an insurgent or counterinsurgent targets the civilian, in which case the two agents engage in an interaction.
The interaction is comprised of three steps: insurgents and counterinsurgents (1)
impose costs or provide benefits, which (2) alter the population member’s
commitment level, and (3) the population member updates group membership by
either (a) joining the insurgency or (b) remaining in its groups.60 In reality, a
member of the population could change its level of commitment without an explicit
interaction with an insurgent or counterinsurgent. We contend, however, that
interaction is one of the primary means by which the population changes its
commitment, and thus we focus the formal model on this.
When counterinsurgents or insurgents interact with members of the population,
they provide benefits or costs in an attempt to influence the population. The benefits
and costs provided to the population represent benefits such as security, resources, or
shelter, and costs such as death, harassment, or lack of support in order to influence
the strength of the insurgency.61 Both counterinsurgents and insurgents can provide a
mix of costs and benefits, but we assume that one strategy is used more than the other
for various reasons such as inflexible bureaucratic procedures. To explore the two
options in more detail, we explicitly vary the extent to which counterinsurgents and
insurgents provide benefits or impose costs to understand the relative efficacy of the
hearts and minds and the attrition approaches.
Once costs have been imposed or benefits provided, members of the population
update their commitment accordingly. When members of the population receive
benefits, they update their commitment closer to the agent that provided the benefit.
More precisely, when xi , xj , then members of the population update their
commitment such that:

xi;tþ1 ¼ ðRi ðxj 2 xi ÞÞ þ xi;t :

ð1Þ

When xi . xj , then agents update their commitment such that:

xi;tþ1 ¼ xi 2 ððxi 2 xj ÞRi Þ:

ð2Þ

When xi ¼ xj , then no updating occurs. R represents an agent’s level of
responsiveness and captures the extent to which its commitment can fluctuate.
Agents not very responsive to costs do not move very far from their previous level of
commitment, agents more responsive move further. For the runs reported here,
agents have a low level of responsiveness (R [ U½0; 0:33) in order to isolate
carefully the effects of benefits, costs, and commitment levels.62
As an example, if a member of the population has xpi;t ¼ 0:3 and it receives
benefits from an insurgent with x lj;t ¼ 0:7, and the population member has a
responsiveness rate, Rpi ¼ 0:2, then the member of the population would update
its level of commitment to xpi;tþ1 ¼ 0:38 (i.e., ð0:2ð0:7 2 0:3ÞÞ þ 0:3 ¼ 0:38).
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When members of the population exceed the threshold xpi $ u, the member of the
population switches and becomes an insurgent. Consistent with the definition of
insurgent commitment discussed above, u ¼ 0:8
When members of the population suffer costs, they move further away from the
agent imposing the costs, or are neutralized. As noted earlier, abuses, intrusive
searches, and crimes by counterinsurgents may lead to the unintended consequence
that the population leans towards the insurgency for security. ‘If the state responds
by escalating its own repressive violence and expanding its targeting, it may
eventually induce an increase in active support for the rebel opposition.’63 Thus,
counterinsurgents must balance the provision of benefits against the costs needed to
neutralize insurgents and possible recruits. In this model, if counterinsurgents
impose costs, then members of the population react negatively and become more
committed to the insurgency.
We argue that when insurgents inflict costs on members of the population, the
reaction is not always that the population switches towards the counterinsurgency.64
Civilians are often targeted in order to keep them from actively supporting
counterinsurgents. In other words, insurgents can use targeting to discourage
defection even if out of fear. The resulting culture of fear can, at the very least,
neutralize members of the population or even generate their support. In Vietnam, it
was only after rebels won support out of fear that they could begin offering rewards
for support.65 Ford argues, furthermore, that whereas counterinsurgents need the
active support of the population, insurgents need only create neutrality in order to be
successful.66 Thus, when insurgents inflict costs on members of the population, the
population members are ‘neutralized’ and a new level of commitment is drawn for
them based on the initial distribution of commitment.67
Evaluating the Model
Our concern in this paper has been with the relative efficacy of hearts and minds
versus attrition approaches to prosecuting and combating an insurgency. We have
argued, moreover, that the success or failure of the two approaches is likely
dependent on the commitment of the population. To evaluate the argument, we vary
two key parameters in an agent-based computational setting: (1) the provision of
benefits and costs by counterinsurgents and insurgents to members of the population
and (2) the initial distribution of commitment within the population. (A summary of
model inputs and results appears in Table 2.) Note that these results are not meant to
be point predictions, but rather to generate intuition about the likely consequences of
the use of hearts and minds versus attrition strategies given different distributions of
commitment.
Counterinsurgents and insurgents provide benefits and costs to the population
with an emphasis on one strategy over the other. To be sure, they never exclusively
pursue one strategy, but rather they privilege one over the other. In Experiments 1, 3,
and 5, they provide benefits to the population a high proportion of the time (on
average, around 80 per cent of the time). In Experiments, 2, 4, and 6, they impose
costs roughly the same proportion of the time. These strategies are not pursued in
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TABLE 2
SUMMARY OF INPUTS AND RESULTS FOR THE EXPERIMENTS

Run

1
2
3
4
5
6

Commitment

Benefits/Costs

Outcome

x

B; C

%Din l

Low
Low
Normal
Normal
High
High

Benefits
Costs
Benefits
Costs
Benefits
Costs

-93%
þ42%
292%
þ140%
þ38%
þ200%

Number of Agents (425); Vision (f l ¼ 2; f k ¼ 1).
Agent Distribution (l < 5%; p < 85%; k < 10%).
Threshold (u ¼ 0:8); Death occurs with p , 0:001.
Responsiveness (R [ ½0; 0:33).

isolation, however. As discussed in Proposition 3, the commitment levels of
population members vary and this variance has an impact on the success or failure of
the different strategies. In these experiments, therefore, the provision of costs and
benefits is conditioned on the distribution of commitment, which ranges from low
(right skewed distribution), medium (normal distribution), and high (skewed left
distribution).
We hold several parameters constant for all runs including the number of each
type of agent, the vision of agents, the threshold at which members of the population
switch to the insurgency, and the geographical landscape.68 The model is run for
1,000 time steps and each experimental condition is replicated 30 times.
MODEL R ES UL TS

The first two experiments are designed to evaluate Propositions 1 and 2, or whether
providing benefits or costs is better for reducing the strength of an insurgency. They
also establish a useful benchmark for comparison with later experiments that rely on
different parameter configurations (See Figure 1 and Table 2 for summaries of
results). The results of Experiment 1 are consistent with the expectations of a ‘hearts
and minds’ argument (Proposition 1). When the population has a low level of
commitment and counterinsurgents pursue a strategy of increasing benefits, the
number of insurgents decreases over time and eventually converges towards zero.
As a percentage, there is a 93 per cent decrease in the number of insurgents.
Experiment 2, on the other hand, does not accord with the ‘attrition’ Proposition (2),
because the number of insurgents actually increases, although the increase is
modest. There is a 42 per cent increase in the number of insurgents in this case.
Based on these experiments, one conclusion is that a hearts and minds approach is
more successful than an attrition strategy. Yet this result may simply be a function of
the low level of initial commitment.
Experiments 3 and 4 capture the effects of pursuing the different strategies, when
the population’s commitment is distributed normally (rather than low).69 Increasing
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FIGURE 1
NUMBERS OF INSURGENTS GIVEN LOW INITIAL COMMITMENT

the level of commitment should result in an increase in the number of insurgents
irrespective of strategy (costs or benefits). Surprisingly, although the costs strategy
indeed produces more insurgents, the provision of benefits remains remarkably
successful at decreasing the overall number of insurgents. In this case, employing a
benefits-based strategy decreases the number of insurgents by 92 per cent, whereas
a costs-based strategy increases the number of insurgents by 140 per cent – a
substantial disparity. This somewhat counterintuitive finding lends even more
support to a hearts and mind approach.
FIGURE 2
NUMBERS OF INSURGENTS GIVEN NORMAL INITIAL COMMITMENT
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Finally, we consider the effects of the various strategies when a population is
highly committed (see Proposition 3).70 The results of Experiments 5 and 6 lend
support to Propositions 3a, 3b, and 3c. The logic is that if a population is highly
committed, no strategy may be successful at quelling the insurgency, but one
strategy might be better than the other. In this case, insurgents increase under both
the benefits (38 per cent) and costs (200 per cent) scenarios. Thus, although the
insurgents grow in strength (in both scenarios), pursuing a strategy of providing
benefits, limits the growth of the insurgency better than an attrition strategy.
Based on these experiments, the hearts and minds strategy outperforms the
attrition strategy regardless of the distribution of commitment of the population. At
high levels of commitment, the effect may be indistinguishable as both techniques
do little to dampen the growth of an insurgency. Field-Marshal Sir Gerald Templer,
the 1952 – 54 architect of the successful British counterinsurgency in Malaya, who
famously said ‘The answer lies not in pouring more troops into the jungle but in the
hearts and minds of the people’, claimed that ‘the shooting side of the business is
only 25 per cent of the trouble. The other 75 per cent lies in getting the people of this
country behind us.’71 The results of these experiments suggest that strategies based
on providing benefits used in places like Malaya outperform strategies based on
attrition such as the French experience in Algeria.
T H E I R A QI I N SU R GE N CY

Although our work provides support for the hearts and minds approach, looking at
contemporary cases and the distribution of commitment among members of the
population in these locations can help us confirm or infirm some of the evidence
from the agent-based model. The Iraq case allows us to compare the results of the
FIGURE 3
NUMBERS OF INSURGENTS GIVEN HIGH INITIAL COMMIT MENT
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model with current insurgency/counterinsurgency interaction. Some characteristics
of the Iraqi insurgency map well to the simulation model. Recall that we assume that
insurgents know the terrain better than the counterinsurgents, that insurgents are a
small portion of the population, and that commitment is heterogeneous within a
particular society. All of these factors are consistent with Iraq today.
Another benefit of exploring the Iraqi case is that each group – Sunnis, Shia, and
the Kurds – potentially challenges the US-led counterinsurgency effort while also
likely having different preferences and, thus, different distributions of commitment
to insurgency. As such, Iraq offers a useful ‘controlled’ comparison wherein
numerous factors remain constant allowing us to focus on differences in parameters
of interest. The government, the time period, global processes, and many other
factors are perfectly controlled when comparing insurgent groups within Iraq.
In some respects, however, the Iraqi case is more complicated than our model.
Intervention by foreign powers helped create the motivation for insurgency and
insurgents are aided by other states. In addition, some members of the insurgency
are not necessarily Iraqi. Although these foreign fighters often perpetrate
spectacular events, such as the bombing of the United Nations headquarters or
the two bombings of the Shia mosque in Samarra,72 they account for a small fraction
of the overall number of insurgents.73 The implications then of not modeling the
foreign fighter are relatively minor. Iraq also complicates our model as we do not
attempt to include multiple insurgent groups in our experiments. Intragroup
competition and interaction among groups is avoided in our model and these factors
could lead to different strategies or tactics being employed by these insurgent
groups.74
Although multiple insurgent groups are not directly modeled, we selected Iraq to
examine because it provides variation among commitment levels within the case.75
In other words, we can compare across the model’s experimental results to examine
groups in Iraq with different commitment levels. If we define the poles for
commitment in Iraq as the US-led forces and an insurgent alternative, this creates a
spectrum to assess whether the model explains the behavior of different groups in
the country. Since commitment levels vary across the different groups opposing the
new state, we can discuss at least three cases: the counterinsurgents versus the Shia,
the counterinsurgents versus the Sunni, and the counterinsurgents versus the Kurds.
Each group has a different commitment level and thus a different interaction with
the state.76
Iraqi Sunnis, a small minority in the country, previously controlled most of
the territory of Iraq.77 After the US invasion and subsequent dismissal of the
government, the Sunnis stood to lose the most from the new democracy which would
allow the majority Shia to control the parliament. As such, we expect that the
distribution of commitment to insurgency in the Sunni community to be closer to the
pole of insurgency than either the middle or US-led position. According to Pentagon
assessments, as much as 75 per cent of the Sunni population supports the insurgency
and attacks on Americans.78 Commitment to armed struggle for the Sunnis can be
explained by their loss of power as well as their fear over the new government’s
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ability to credibly commit to nonviolence as well.79 If our model is accurate, since
the Sunnis are highly committed, either strategy will struggle to contain the
insurgency. Providing benefits is still a superior solution, but will likely not reduce
the insurgents’ capabilities to make violence.
Two notable operations against the Sunni city of Fallujah – Operation ‘Phantom
Fury’ and Operation ‘Vigilant Resolve’ – illustrate the more ‘cost-centered’ approach
to dealing with the Sunnis utilized by the US-led counterinsurgents. Operation
‘Vigilant Resolve’ in April 2004 attempted to retake Fallujah from insurgents using
conventional military tactics. Brigadier General Mark Kimmitt described before the
operation that the US military would use an ‘overwhelming’ response to ‘pacify the
city’.80 During this operation a large portion of the city fled and the bombing
campaign destroyed many buildings and mosques. Because of pressure on the
counterinsurgent operation internally and externally, a truce was brokered to end the
battle after a week.
In November 2004, Operation ‘Phantom Fury’ began in Fallujah to root out
all insurgents from the city. During intense urban combat, a large portion of the
residents of Fallujah left the city and by April 2005 fewer than 50 per cent of
the 300,000-strong population had returned.81 These two large operations imposed
severe costs on the population of Fallujah and had little to no effect on the overall
number of attacks by insurgents.82 In fact by August 2005, insurgent attacks reached
their highest point at any time during the insurgency.83 Our model suggests that
imposing costs on the Sunni population had the effect of moving them closer to the
insurgents.
The Shia and the Kurds provide examples of groups that have medium and low
commitment respectively. Kurdish forces have been the most supportive of the USled endeavors and have supported the establishment of the government contingent
upon some form of regional autonomy. Kurdish turnout for the national election in
2005 topped 90 per cent indicating strong support or commitment to the new regime
and US-led efforts to consolidate power. Our model suggests that providing benefits
to the Kurds will only increase their commitment to Iraqi democracy and the present
efforts at counterinsurgency and, as a result, decrease their commitment to the
insurgency. In large part, this is the strategy that is used primarily with the Kurds. It
is unsurprising, then, that they are the only group that overwhelmingly support
democracy and that do not support attacks on US troops. According to a recent poll,
only 7 per cent of Kurds support attacks against the US as compared to 94 per cent of
Sunnis and 33 per cent of Shiites.84
The Shia also support the general political process as their numbers are an
advantage in the democratic process. As a group their support for US-led
counterinsurgency, however, is more tepid than the Kurds. In the terms of our
model, their distribution of commitment to insurgency is between the Kurds and the
Sunni. Muqtada al-Sadr, an influential Shia cleric, for example, has repeatedly called
for the US to exit the country.85 Al-Sadr has also sporadically battled US forces and
maintained a sizable militia.86 Our model suggests that providing benefits to both
of these groups should dissuade would-be insurgents. In fact, only benefits have
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accrued to the Kurds, and they are the most supportive group whereas the US-led
forces have used a mixed strategy with some Shia such as Al-Sadr. For the most part,
this mixed strategy has led to mixed results. Our model suggests benefits such as
improving security in Sadr City in Baghdad or providing some other political carrot
to al-Sadr and his loyalists may reduce their need to mobilize militia and potential
insurgents.
While the discussion of the Iraqi case does not ‘prove’ our model, it suggests
some plausibility for the implications of the model and potential policy choices for
the US and its coalition partners. Understanding the commitment of the population
that supports an insurgency can help explain why some counterinsurgent campaigns
are successful while others may fail.
C ON CL U S I O N S

Although there has been considerable attention devoted to attrition versus hearts and
minds approaches to insurgency, little work has attempted to compare the two
theoretically.87 Our approach captures key elements of the core logics as well as
relative strengths and weaknesses of the approaches from the perspective of
counterinsurgents and insurgents who can employ a mix of strategies.
The results of computational experiments, although generated from different
theoretical and methodological underpinnings, complement the recent arguments of
other scholars and indicate that a hearts and minds approach is likely to be far more
successful than an attrition approach.88 Because an attrition-based strategy risks
driving members of the population towards the insurgency inadvertently, playing to
the population’s hearts and minds may avoid the negative externalities associated
with targeting insurgents. This finding has clear implications for ongoing
insurgencies, such as the current one in Iraq. It suggests that the provision of
public goods may be paramount in winning popular support, thereby robbing
insurgents of a committed base of potential insurgents. The model, however, also
predicts that where counterinsurgents face highly committed members of the
population, either strategy may be ineffectual. For the Sunnis in Iraq, increasing
costs or benefits may have little impact on their support for the insurgents.
Like all models, ours is a simplification of reality, yet it is an important baseline.
Further attempts to model insurgency could provide more complexity such as the
possibility that counterinsurgents and insurgents employ either costs or benefits
based on their beliefs about the strength of the insurgency. For example, when areas
are contested (and therefore the strength of the insurgency in an area is much
higher), counterinsurgents and insurgents might pursue different strategies than in
uncontested areas.89
Integrating a transnational component to the model would also make it more
realistic. This could be accomplished by exogenously increasing the number of
insurgents in the model at different time intervals. With foreign fighters, it is likely
that a ‘hearts and minds’ would not be as successful because any benefits would not
directly affect the foreign fighters. Indirectly, however, the increasing satisfaction of
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the local population may lead to a decrease in support for foreign fighters over time.
It is not clear whether an attrition strategy would necessarily be more successful,
however. If the attrition strategy further alienates the population, then foreign
fighters might be received even more favorably, thus exacerbating counterinsurgent
problems with containing the insurgency.
In addition, adding a target audience that changes its utility calculations based
upon the present number of insurgents might be a way to incorporate the US public
into the model. Changes in audience utility calculations could lead to increases or
decreases in numbers of counterinsurgents. In the past, when governments could use
a heavy hand against insurgents such as the US government’s response to the
Seminole Indians in the early 1800s or the Bolshevik response to the Antonov
Revolt in 1920 –21, neutralizing a peasant insurgency with attrition was possible. As
the Russian experience in Chechnya has shown, limited attrition constrained by
public opinion can have great costs for both sides and may not lead to a resolution of
the underlying conflict.
Finally, of crucial importance will be to subject these theoretical expectations to
more rigorous empirical testing. One useful way of examining empirically the
predictions of our model would be to use a ‘most-similar’ research design. A study
could ensure that the structural characteristics in the agent-based model are similar
across all cases empirically, but then examine the effects of different strategies
across the cases. Our case illustration of Iraq provides a useful starting point for such
an analysis, yet more detailed work could examine the sources and changes of
commitment at the individual level as well as the variation in the use of cost and
benefit strategies.
Analyzing the model and its implications in light of empirical realities is
important because it is unlikely that US conventional military strength will be
rivaled in the near future. This makes it all the more likely that insurgency and small
wars will be the weapon of choice for groups opposing US, and other major power,
interests around the world. Understanding the nature of insurgency as well as how
adequately to deal with its presence and emergence is of critical importance in this
next era.
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